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OBJFCTIW OF PROJECTGABRIEL

1. ‘he objectiveof ProjectGABRIfil?is the studyof the probable
effects,with particularreferenceto tie inhabitantsof affected
regions,of the fall-outof radioactivematerialsfrom theuse of
nuclearweaponsin warfare. Eepemlingupon the conditionsunder
which SUCYIweaponsare used, themajorinterestmay lie in the
shortran~econlaminationfrom the use of a singleweaponor in
thenumberof weaponsrequiredto producelevelsof contxm~nation
hazardousto thepopulationof a majorarea.

2. “he terms~shortrange”and “longraxzgemas used in thisdis-
cussionreferto time,althou@ in generalshortrangehazards
will occurat relativelysmalldistancesf!rompointsof detonation.
A lar~efractionof the dust (orwater)sweptup by the detmatian
of a nuclearweaponcharacteristicallyfallsout in a Iimited area
at somedistancedownwindfrom thepointof detonation.~.e dis-

tance,size,and averagelevelof radioactive.ty of thisareawill
dependupon tiealtitudeof detonation,charactersticsof the
weapon,and .mcteorologiealconditions.T%e shortrangehazard
from a singleeventof this natureis due to thehigh levelsof
radiationfrom t!!efall-outduringtie ftist severalhoursor
days aftar deposition,and may occurat distancesof severalscores
of milesfrom tie pointof detmatlon. Long rangeproblemsare
associatedwith tiepossibilityof occurrence,over periodsof
monthsor years, of hazardousquantitiesof long-livedradioactive
materialsin the generalfood supply. sucha problemmightresult~
on a localscalejfrom the intensiveuse of surfaceweaponsover
a few thousandsquaremilesof area. However,thelongrange
problemwhichhas receivedthemost considerationis thatof eval-
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uatingthehazardfrom theuse of Urge numbersof weaponsunder
conditionssuch that theradioactivedebriswouldbe spread
generallyovera largefractionof a continentor, perhaps,over
a largefractionof theearth’ssurface.

30 The programinvolvesthe followingphases!

a. Pnbable distributions of fall-outfrom a single event
or froma smallnumberof closelyrelatedeventsunder
variousconditions;

b. Lonprangebehaviorof fall-outfrommultipleevents;
and

c. Evaluationof healthhazardsresultingfrom radioactive
fall-outunderthe rangeof conditionsWk&chmaybe antici-
pat~d from actual warfare.

~. Severalpro,~amscurrently supportedby the Div3sion of Biol-
ogy and ?ledicinewere initiatedspecificallyto supplyinformkt.ion
on thedistributionand probableeffectsof radioactivefall-out
fromnucleardetonations.fieseincltie~

a. Studiesof environmentaleffects of continental tests
by the AtomicEnergyProjectat theUniversityof California
at Loa Angeles,startedat theTrinitytestsitein 194?md
extended to includetie!tevadaProvingGrounds;

b. h!onitorin~of theradioactivity]of fall-outfromweapons
testsat approximately100 stationsin the UnitedStates
and 70 stationsoutsidethe lhxitedStates;

c. A theoreticalstudyby Rand Corporationof theprobable
physicalbehaviorof fall-outunderconditionsof interest;
and

d. Studiesof tieoccurrencein soils,vege=tion, dairy
products,arxhalsand humansof strontium 90 and other
fissionproductsfrom nuclearweaponstests. Principal
participantsare identifiedin Paragraph9.
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~. !l%eAtomicTnergy Project of theUniversityof
at Los Angeleshas, in connectionwith the several

California
seriesof

tistsat the Hevada.ProvingGnmnds, studiedtieoccurrenceof
radioactivematerialsin soils,plantsand smallanimalstaken
withina radiusof one or taro hundredmilesof the testsite.
‘Xhese studiesare supplementedby laboratoryinvestigationsof
t!!euptakeby plantsof radioactl.vematerialsfrom soilscon-
tainingfall-outfrom the test site,of theinhalationby small
animalsof radioactivedustsfrom the test site,and of related
subjects.

6. Rand r~rporationwas givena contractin 19S2 to ma!cea
theoreticalstudyof thoseaspectsof GABRIELwhich,on the
basis of available information,are amenable* suchstudy.
Theirprincipalefforthas been aimedat predicting probable
fall-outfin a single detonationundervarious conditionsof
use. A completereporton thisphaseof their studies is
expected about January195!4.

7. !?andtsprimarycontributionb thelongrangeaspectsof
GABRIIZhas been relatedb theorganizationof a conference
in July 1953 to providea oritical*= of tia entireproject
by qualifiedpersonnelin relatedfields,and to theWx5ting
of a reporton the conference.‘he finalversionof thisreport
is compl@x?.

8. At the 1953Rand Conference,thecode nameWl13~llf~was
adoptedto identifythatportionof ProjectGAB.XIl?Ldealing
with directsamplingof theoccurrenceof strontium90 as the
resultof weaponstests.

9. Of theradioisotopesresultingfrom thedetonationof
nuclear weapons, strontium90 appearsto be ariticalin the
determinationof hazardouslongrangeeffects. An exp~OrQ-
tory samplingof the occurrence of strontium90 h humms$
animals,milk,vegetationand soils2s in progress. lhrough
the cooperationof theBureauof’PlantIndustry,U. & Mpar&
ment of Agriculture, samples of soil,vegetation,milk and
animalsfrom selectedareasof theUnitesStatesand samples
of soiland vegetationfrom severalforeigncountriesare being
obtained. Human samplesare beingobtainedthroughindividual
ar~ements with hospiIAs and practhing #ly8ici&ul%
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10. Assays of thematerialssampled for strontium 90 are being
made by ‘?.F. Libby of the UniversiW of ~oiCWOy ~Y J* L. Ku?
of ~olunbia‘hiver3ity,and by the New York Operations Office
of the TJ.S. Atomic !mrgy Commission. 3tudiesof otherchar-
acteristiesof the samplesbearingon the soil-plant-animal
relationships involved are beingmadeby the NewYor!!Operations
Office, the Departmentof Agriculture,and others. It is @xpec-
ted that these studies will contri’:;utela ‘3d3RIELin the follow-
ing ways:

a. Actual samples of tie present human contentof
strontium90 from someLO detonation of nuclear
deVice8underpartiallyknown conditionswill add to
the confidencewith whichone can estimateordersof
magnitideof humanuptake.frm otherdevicesdetonated
under similarconditions.In generalit will be
difficultor impossibleto evaluatethe relativecon-
tributionsof individualdetonations.

b. Correlationwith fall-out data and with the
results of controlledexperimentalstudieswill
~ermit.betterestinwtesof’quantilties of material
&hich may be hazardous under tie vax50us conditions
which may be anticipated in nuclear warfare.

fieextent to which actualsamp~- of strontium90 is desir-
able can be determinedonlyon +hebasisof resultsIron the

exploratoryprogramnow in progress.

11* Althouqha reliableestimateof thepresentdistribution
of st.rontium90 will representa substantialcontributionto
~.ABRTKL,additionalinformationis neededto permitreliatile
estimates of chan~es in availabilityforhumanuptakeas a
function of time &d of biological effects as a function of
dose and of doserate. Studiesof radiotoxicityhave contin-

uallyconstituted an important phaseof theresearchprogram
of the Divisionof ~iologyand 1.M51cine,but at present$ aspects
of particularinterestto GABRIEL are being augmented and em-
phasized.

12. ?he first studies of the long range aspectsof Froject
Gabrielwere undertaken in 1949 for the Atomic!ZnergyCommis-
sionby Dr. Nicholas .Mtlh, a theoretical physicist then at t..e
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Oak P3dge National Laboratory.“iisrevisedestir.ate(Yovember,
1951)statedt?atthenumoerof noni.nalatmxicbombsrequired
to reachlet~allevelsof residualra’-oactivityon 10S of t.!!e
earthlssurface‘!isin the orderof 13 under expected circum-
stances. This estimate .=y be 100 times too low or 10 times
too hi@l. ‘f Limitationsin our knowledge of the physical and
biolo~ical properties of the radioactive products of a nuclear
weapon, tofleVIer with in!!erentuncertainties as b the condi-
tions w:]ich might be involved in the use of such a weapon,
inpose a high degree of uncertainty on estimates of thisnature.
%hile continuing studies are increasing our knowledge of the
behavior and effects of the radiotic tive materials involved,the
rangeof knowtipossibilities of design and use of nuclear
weapons is continuing to broaden, adding ti the unavoidable
uncertainties inherent in predicting the results of their
exten3ive use. The present stage of studies does not justify
ncm mmerical estimatesof ‘J.epoa=iblelong rangeeffect.sof
‘k.e use of lar~e mnbers of weapons. 7omver, the ‘rend of
results indicates tkat ta prodcce :~em:oushazards overa larfle
fraction0f +.heearth’s surface, a numkm Zqer than +@tiat
est.ha~,ed.by Pr. (hi +t~would be required.

13● In the eventthatGA!W?lFL developsa 3uks~nttal basis
for apprekensionconcerning~he Ion- ran~e efi’ect.sof sirentim
90 in the envirmrmnt as a remit of auclcarwarfare, it may
become desirable to initiate fkrt~~er pro.ject,sto si.udyi~-~

of mi.nimizi.w:L+e hazards from sudL occurrence -- as for
mcaxple, reallocating affected areas ‘a the production of
foodstuf:s less inclined to utilize strontium (i?.g., seed
crops rather than dairy products), or developmentof metllods
to .minixizeuptake of st.ron-!.iumby plants as by liming.
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